ABSTRACT. In this paper we consider the following problems: The existence of solution the stability of finite difference scheme and the non-negative property of numerical solution' .
At the inflow boundary Li the boundary condition will be given by S(Li, t) = fi(t) 2::: 0. At the outflow boundary we will consider that S(Li, t) is resulted from the transport process or ~SI = 0.
uX L;
In the river or open channel system (see fig. 1 ) beside the boundary conditions at the boundary nodes A, B, C, it is necessary to give the adjoint conditions at the internal nodes D, E, F .
These adjoint conditions are resulted from the law of matter conservati9rt :-a.nd on the supposion that there are no source, no creation, no decay of matter S at the internal nodes (see [5] 
The function g(x, t) will be chosen so that a -2Pg~ = 0. For this g~ 2 p or g(x, t) = j_!!_dx and M will be chosen so that a ;::: 0. Then equation (1.2) 2P becomes with the following initial and boundary conditions
We use new transformation
where as a ( as) --
The boundary problem (1.5), (1.6) with the coefficient P 2 b 0 > 0 and a 2 0 has a unique solution (see [4] ) . Therefore the linear equation (0.3) has also a unique solution.
Stability of the finite difference scheme
Differencing the equation (0.1) we get:
t:,.
-WP n-1 / 2 t:,.
The equation (2,1) can be rewritten under the form
On= s~ + T</>:+ 1 .
(2.1) (2.2)
Obviously, the coefficients an , f3n and rn $atisfy the following conditions a n < 0, f3n > 0,
In< 0,
In the simple case when v = const, w = const, P = const, b = const, (i.e.
an = a = const, f3n = f3 = const and In = I = const) we can prove the stability of this finite difference scheme ( 2 .1). Indeed, substituting the solution under the form S~ = >..kSOeincp , where i = y'=I and 0 :S r.p < 2?T into the equation (2.2) with </ > = 0 we get
Dividing both sides of this expression by S 0 ein<p one deduces
From inequality j(a+1) cosr.pj :S Ja+ 1J ::; lal + 111 it is easy to verify that {3 + (a+ ry )cosr.p = 1+rb+111 +Jal+ (a+1)cosr.p > 1, therefore * Determine the least index n so that .
Obviously by both methods we get s~+i 2 O if S~ 2 0.
2) At the right bound ary L 2 : 
where the maximum. index n is chosen so that T VN < XN -Xn. We get also s~+l 2 0
Equation system (2.2) with the coefficients satisfying t he condition (2.3) has the unique solution (see [1] (3.6) and the computational error is not accumulated (see [2] , [3] ). From (3.6) we have CN = 0 and rN = S~+l ~ 0.
Using inductive method we can prove that 0 < Ln < 1 and r n ~ 0 ( n = 2, .. . , N -1).
Indeed, suppose that 0 $ Cn+i < 1 and r n+1 ~ 0.
From (2.2), (2.3) and </>(x, t) ~ 0 it yields bn ~ 0 and
From (3.7) and (3~6) we get S k+1 .c 8 k+1
If the boundary condition at the outflow boundary Li is aas I = 0, then from 4. Calculation of the matter propagation on CL 1 ! ·; e 1 system
We divide the nodes of a river system into two kinds: the boundary nodes and the internal nodes. 1 ) At the boundary node A , B , C (see Fig. 1 
)
The value Sft 1 or s~;-1 is calculated by the formulas (3.2) , (3.3) or (3.4), (3.5 ),
where i E I , I is the set of all boundary nodes.
2) At the internal nodes D , E, F'
We shall calculate simultaneously the values s;+ 1 of the all internal nodes j E J, J is the set. of internal nodes. 
L N
From ( 4.2) with n = 1 it yields
where V2 = l2 , µ2 = r2, ()2 = R2. We have in general The above · algorithm was used for calculating the matt.er propagat.io:q. in the DONGNAI-SAIGON river system (see [5] ), where v is computed from the one dimensional Saint-Venant equation system (see [6] This work is partially supported by the Council for Natural Sciences of Vietnam and by the Program "Applied Mathematics" NCNST.
